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ABSTRACT 
Studies on nutrient utilisation and growth of rohu (Labeo rohita) 
fingerlings (3.13-4.09 g) raised on seven feeding schedules under 
laboratory conditions (26.3-33.5°C) showed that two days regular feeding 
on Diet B (high protein, 38.90%) resulted in maximum growth and 
protein retention efficiency. While regular feeding on low protein diet 
(Diet .A) resulted in poor nutrient utilisation and growth of fish, high 
protein diet (Diet B) did not show any significant difference in growth 
from the mixed 2A-3B schedules but exhibited comparatively low 
protein retention efficiency. The other feeding schedules were 1A-2B, 
1A-3B, 2A-2B AND 2A-4B, where the numerical value refers to the 
number of days for continuous feeding of a particular diet. The diets 
A and B served as the controls which contained 3.40 and 3.67 kcallg 
gross energy respectively. 
The 2A-3B feeding schedule was also found to be highly economic 
as an expenditure of Rs.ll/- only was required for raising the body 
weight by one kilo as against Rs.17/- with high protein diet (Diet B) as 
calculated. 
INTRODUCTION 
Protein contributes to over sixty 
percent of the total diet cost and 
continuous use of high protein diet 
causes water pollution and metabolic 
stress to the fish population in non-
drainable ponds where the water 
exchange is beyond the reach of a 
common Indian farmer and the feed 
cost becomes unmanagable for him. 
Therefore it is rational that an 
appropriate feeding strategy be 
developed to eliminate the problems 
for an effective management. With 
this objective, the present laboratory 
experiment was. carried out to 
evaluate several feeding schedules on 
rohu (Labeo rohita) fingerlings to 
determine a suitable one. 
MATERIAL AND METHODS 
Two isocaloric diets containing 
20% protein (Diet A) and 40% protein 
(Diet B) were prepared (Table la&b). 
The diets were extruded into 2 mm 
* P. G. Department of Aquaculture, OUAT, Bhubaneswar 
82 MOHANTY AND SAMAL 
Table 1 a : Formulation and proximate composition of diets for rohu 
fingerlings. 
Ingredient Dietary p~otein level.(%) 
20(A) 40(B) 
. .. . ' . 
Rice bran 85.16 43.76 
Fish meal 4.28 18:08 
Groundnut oilcake 3.00 16.16 
Silkworm pupae 5.56 20.00 
Dicalcium phosphate 1.50 ·1.50 
Vitamin mixture1 0.10 0.10 
Mineral mixture2 0.10 o:1o 
Sodium chloride 0.30 0.30 
Table 1 b : Composition on moisture free basis 
Moisture (%) 6.23 3.45 
Crude protein (%) 18.38 38~90 
Crude lipid (%) 7.60 1.0.56 
Crude fibre (%) 20.66 16.87 
Ash(%) 13.00 21.43 
NFE (%) 40.36 12.24 
Gross energy(kcal/g) 3.40 3.67 
1. Consists of vitamin A 5000 IU, Vitamin ·n 600 IU, Thiamine 10 mg, 
Riboflavin 20 mg, Pantothenic acid 50 mg and Ascorbic acid 200 mg. 
2. Consists of CuS04 5H20, FeS04 7H20, MnS04 H 20, ZnO, CoCl2 6H20, 
K1 and CaHP04 (Filler) to provide (ppm total diet) Cu10, Fe 100, Mn 50, 
Zn 50, Co 0.05 and KI 0.1 
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dia dry pellets Which Were. brokmi 
into. small size for feeding the fish. 
The . proxin1ate co111:position of 
ingredi.ents and formulated· d~ets 
were determined following AOAC 
method (1975). The gross ene·rgy 
value's of the diets were cakulated 
by 1..ising the calo~c values of protein, 
lipid and carbohydrate which are 
5.59, 9.37 and 4.11 kcal/g 
respectively (Cho et al., 1982 quoting 
Davi~son et al., 1979). Diet A had 
. . 
18.38% ·protein, 7.60% lipid, 20.66% 
fibre, 1.3% ash, 40.36% NFE and 3.40 
kcalig energy while Diet B, 38.90% 
protein, 10.56% lipid, .16.87% fibre, 
21.43% ash, 12.24% NFE and 3.67. 
kcal/g enel'b'Y· 
The expeximents were conducted 
at room temperature. Roh1.1 
fingerlings (3:13 - 4.09 g) obtained 
by induced breeding were used· for 
the experimen.t. In each experiment 
five acclimated fish were randomly 
distributed in plastic containers 
containing 20 litres of stored tube 
well water. Each treatment had 
three replicates. The fish were reared 
for six weeks on seven feeding 
schedules as described by De Silv~ 
(1985). The feeding schedules a1·e 
Diets A and B (controls), 1A~2B, 1A-
3B, 2A-2B, 2A-3B and 2A.-4B, whe1~e 
as the numerical values refer to tpe 
nuinbl:;}r of days of continuous feeding 
of a particular protein diet. 
The ration was offered ad tibiium 
(at 10% body weight) once a day. 
Daily feed consumption was 
estimated based on feed that 
remained unconsun1ed. The leftover 
feed and the excreta were collected 
dally, dried, sieved and stored for 
future analysis; Before providing 
ration each day the faecal matter was 
siphoned out and containers were 
cleaned and filled with fresh stored 
tube wellwater. The ambient oxygen 
level and temperature ranged from 
26.3 to 33.5oC and 5.5-8 ppm, 
respectively. 
The experimental ·fish were 
weighed· weekly and . the feeding 
adjustments were done accordingly. 
Before recording initial and final 
body weights, fish were. starved for 
24 to ensure complete evacuation of 
their intestinal contents. Body 
composition of fish were studied as · 
per the methods· of AOAC (1975). 
Analysis of variance, Durican's 
multiple range test (Duncan, 1955) 
and coeffiCient of correlation were 
e;mployed for statistical significance. 
RESULTS AND DISCUSSION 
In the present study, the overall 
performances, feeding cost and body 
composition of fish reared on certain 
n1ixed protein feeding schedule were 
comparable or even better than those 
:in the fish fed high protein diets 
(Tables 2'"5). No mortality was 
observed in any of the experjmental 
c.ontE~.iners. The hypothesis of De 
Silva (1985) .that alternate fi::leding 
of low and high protein diets might 
be ·efficient and economical holds 
good in the present experiment for 
carp. 
The ·2A-3B schedule followed by 
Table 2 : Growth and diet utilization in rohu fingerlings maintained on various feeding schedules. 
Treatment Total body weight (g) ± S.D. SGR Kl FCR PRE 
Initial Final 
1A-2B 15.88 + 0.77 19.89 +0.63 
1A-3B 16.54 + 0.09 22.26 + 0.33 
2A-2B 16.33 + 0.27 20.46 + 0.57 
2A-3B 16~33 + 0.44 22.37 + 0.24 
2A-4B 19.52 + 1.33 24.74 + 1.96 
A 18.38 + 0.45 22.20 + 0.56 
B 20.79 + 1.99 29.2 + 2.59 
0.54ac 
0.71d 
0.54ac 
0.78ed 
0.62ab 
0.45c 
0.81e 
6.46c 
8.23ab 
6.37c 
9.26a 
7.87b 
1.79d 
8.58a 
4.64a 
3.52bc 
4.76a 
3.16c 
4.01d 
5.99e 
3.97bd 
13.3a 
16.54b 
14.70c 
19.94d 
16.26b 
8.95e 
14.95c 
Figures in the column having same letters are not statistically significant (p > 0.05) 
Specific growth rate (SGR) = Loge total final body weight - Loge initial body weight 
------------------------------------------------------------------------------------------------------------------------- jC 100 
Number of days 
Gross conversion efficiency (K1 %) = Total weight fain (dry weight) 
------------------------------------------------------ X 100 
Total feed intake (dry weight) 
Food conversion ratio (FCR) = Total feed intake (dry weight) 
Total live weight gain 
Protein retention efficiency (PRE) = Total final body weight X final carcass protein-total initial body 
. weight X initial carcass protein 
--------------------------------------------------------------------------------------------------------------------- X 100 
Total protein intake 
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1A-3B were found beneficial for the 
Indian major carp. The specific 
growth rate and gross conversion. 
efficiency (K1) of 2A-3B schedule 
(Table 2) were comparable to those 
fed high protein diet (Diet B) which 
yielded better cumulative growth. 
The best FCR and PRE were also 
obtained with 2A-3B feeding 
schedule (Table 2). Independent of 
protein level in the diet, the mixed 
feeding schedule probably influences 
growth. It is difficult to find any 
explanation for such performance of 
2A-3B feeding schedule but may be 
related to rhythmicity of certain basic 
metabolic activities (De Silva and 
Perera, 1983) with tolerable 
metabolic stress. Ming (1985) and 
Mohanty et al. (1990) reported higher 
metabolism and ammonia excretion 
in fish, which were directly 
proportional to protein intake. In the 
present study, higher rate of protein 
consumption (0.31 g/d/group) in high 
protein diet (Diet B) has perhaps 
given rise to increased rate of 
metabolism and excretion at a 
relatively higher energy cost 
affecting growth which was only at 
the rate of 0.21 g/d/group as 
.compared to the other feeding 
schedules (Table 3). With the 2A-3B 
mixed feeding schedule, the assumed 
energy related metabolic stress was 
probably reduced to a level congenial 
for the fish. 
As calculated on basis of feed 
consumption and growth (Table 4) 
2A-3B mixed feeding schedule is 
found economical· as it costs only 
about Rs.l1/- for raising one kilo 
body weight as against about 
Rs.17 /- with high protein d!et (Diet 
B) and thus saves about 60% of the 
expenditure for raising one kilo fish. 
Gross body composition (Table 5) 
was not affected by the dietary 
treatments. The body moisture and 
Table 3 : Protein intake and growth of rohu fingerlings maintained on 
various feeding schedules 
Treatment 
Diet B 
2A-4B 
1A-3B 
1A-2B 
2A-3B 
2A-2B 
Diet A 
Total protein intake 
(g/d/group) 
0.31 
0.17 
0.16 
0.14 
0.14 
0.13 
0.10 
Total body weight gain 
(g/d/group) 
0.20 
0.13 
0.14 
0.10 
0.12 
0.10 
0.09 
Table 4 : Feeding economics* of rohu fingerlings in relation of various feeding schedules 
Feeding Total feed consumed (g) Total cost_ of feed consu~ed Total live Cost/kg body 
schedules Diet A Diet B (pais~)** weight gain weight gain 
contribution contribution Diet A- Diet B Feeding (g) (Rs.)*** 
schedules 
1A-2B 6.19 12 .. 38 1.455 5.262 6~717 4.01 16.80 
1A-3B 5.02 15~07 1.18 6.405 7.585 5.72 13.30 
2A-2B 9.81 9.81 2.305 4.170 6.475 4.13 15.70 
2A-3B 7.644 11.47 2.796 4.873 6.669 6.04 11.00 
2A-4B 7.32 14.65 1.72 6.226 7.946 5.22 15.20 
A 22.90 - 5.381 - 5.381 3.82 14.10 
B - 33.45 - 14.216 14.21p 8.40 16.90 
* Approximate costs of 1 kg Diet A and Diet B are _: Rs. 2.35 and R_s. 4~25 re.spect~vely based on the p_rices of each 
1 kg rice bran, fish meal, silkworm pupae, ground nut oil cake, vita:min and mineral mixtures, dicalcium 
phosphate and sodium chloride which were Rs. 1, Rs. 7, Rs.5, Rs. 4.6, Rs. 44, Rs.46.12, and Rs 1 respectively. 
** 100 paise make one rupee 
*** One US$ equals toRs 30.00 (Indian currency) 
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Table 5 : Carcass composition in rohu fingerlings maintained on various feeding schedules 
Composition Initial Fish fed experimental diets 
(%) 1A-2B 1A-3B 2A-2B 2A-3B 2A-4B A 
-
Moisture 76.62 75.37 74.93 75.28 75.07 74.63 78.83 
Crude protein 60.22 61.63 61.92 61.81 62.30 62.17 63.10 
Crude lipid 22.60 23.09 22.84 23.03 23.50 23.41 20.17 
Ash 12.43 11.23 11.72 11.36 10.57 11.20 12.38 
Moisture is expressed as percentage of fresh weight, protein, lipid, ash as percentages of dry weight 
B 
73.56 
62.08 
23.87 
10.30 
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lipid were significantly inversely 
correlated (r =-0.93, df=6, p<O.OOl). 
This agrees with observations for 
other fishes (Garling and Wilson, 
1976; Murai et al., 1985; Santiago 
and Laron, 1991). 
The present findings on the 
performance of 2A-3B mixed feeding 
schedule are similar to those as 
reported by De Silva (1985) for 
tilapia who used 18 and 30% protein 
diets but differ from the findings of 
Nandeesha et al. (1989) who reported 
beneficial performance of 1A-3B 
feeding schedule for common carp. 
As the present results indicate, 
daily feeding of high protein diet is 
wasteful and might cause metabolic 
stress in non -drainable ponds and 
therefore it is desirable that three 
days feeding of high protein diet 
should be alternated with two days 
feeding of low protein diet for 
achieving good production of carps 
in non-drainable ponds at an 
economical cost, which will certainly 
benefit small and marginal farmers 
in the country. However, 
investigations on wide range of 
feeding schedule enzyme pattern, 
rhythmicity, metabolic stress and 
field study may give more useful 
information and these aspects could 
not be taken up due to limitations. 
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